Cloud computing is a new Internet application model. The ultimate goal is to provide computing, services and applications as a public facilities to the public, so that people can easily use the computer resources, while cloud computing as a new IT implementation of the way, is a profound impact on the development and transformation of IT. Cloud computing can provide enterprises with enterprise management key software, eff ectively reduce IT hardware and software costs and maintenance costs, to adapt to the needs of enterprises in diff erent stages of development. But also to help small and medium enterprises to make it less IT investment, access to more professional, more comprehensive IT solutions. With the rapid development of information industry, all walks of life have to speed up the information, the pace of digital, regional medical and health industry is no exception. China has long been concerned about the medical and health industry information construction, the new medical reform program is the release of the domestic regional medical information construction to a climax. Cloud computing as a cutting-edge technology of today's global IT, its technology and philosophy to change the traditional computing resources application model, is to bring great changes in enterprise IT applications, it is particularly important in the role of regional medical information, with a very large Signifi cance. In this paper, the application of cloud computing in medical fi eld has been studied, and the development situation of cloud computing in medical fi eld at home and abroad is analyzed in detail. The new situation and the new situation of regional medical and health cloud will be put forward and forecast the development of cloud computing in medical fi eld prospect. In addition, we summarize the advantages of cloud computing to regional health systems, identify problems that exist in the development, present the risks and challenges it may bring, and put forward countermeasures against these problems and risks.
Introduction

Research background
Cloud computing as a new business model, has a profound impact on the entire computer industry. Cloud computing will be integrated into the business applications of various industries, which will be over the years accumulated business knowledge integrated into the cloud computing architecture, will refl ect a deeper level of value.
In recent years, regional medical information technology has gradually become one of the most popular topics in the medical information industry. With the goal of 'basic health care for all', the relevant research and time of community health care, regional collaborative medical care, rural cooperative medical care and so on have been raised by the state and the government. But so far, China's regional medical information construction is still in its infancy. One of the more important reasons is that in addition to large hospitals in China, the vast majority of small and medium-sized hospitals, community health clinics, community health service centers have not yet completed the most basic information technology, which is more talk about the higher Regional medical information development.
Cloud computing research is nearly two years to become a hot spot, on the cloud computing research, from abroad, mainly some of the world's leading large-scale IT companies in the promotion and use, such as Google, IBM, Sun, Amazon, Microsoft, These companies have more mature corresponding cloud computing products and services in sales. In contrast, the relevant research in the domestic cloud computing is in its infancy, the main task is still in the stage of promoting the concept of cloud computing, but at the same time, we can also fi nd that some companies have launched a cloud-based Of the related products, such as Ali software proposed 'e-commerce cloud computing center', eight hundred customers launched a cloud-based CRM system, in addition, China Mobile is also trying to carry out cloud computing research.
In the medical information, our Tianjian Technology Group and IBM jointly announced a strategic cooperation plan, the two sides will jointly build based on IBM cloud computing architecture of regional medical information technology solutions to provide low-cost, easy to manage and can be on-demand Flexible expansion of the information sharing platform for the implementation of the new medical reform to provide strong technical support.
With the rapid development of cloud computing, by virtue of its own advantages, cloud computing can give the medical field the least IT investment, access to high-performance services. While reducing the additional burden of medical units, institutions put their energy into their core business. Cloud computing has begun quietly into the medical fi eld.
Research status at home and abroad
At present in China, China's medical and health authorities have increased the importance of health care and national health issues, and adopted a series of measures. In August 2012, China's Ministry of Health issued the 'China 2020 Strategy Research Report' clearly put forward the implementation of government responsibilities, increase health investment, relying on science and technology to develop health industry, to lift, reverse and reduce the spread of chronic diseases and health hazards and other development goals The Minister of Health Chen Zhu in the summer of 2012 Davos Forum said that health is the main goal of economic development, but also an important guarantee for economic development. It is the responsibility of the government to establish a system of access to basic medical and health services for all. China will have to achieve 'everyone is healthy' development goals by 2020.
Jiangxi Medical Cloud Project is the dawn of the company in the 'medical cloud' on the road of the real case, as Jiangxi Province, built in the city of Wuxi cloud computing center medical information system can flat medical information, all levels of people to achieve information sharing, Thus helping to reduce medical costs and improve the overall level of medical services.
However, due to the relatively late development of China's cloud medical development, the hospital's medical information system (HIS) and clinical information system (CIS) everywhere, resulting in hardware and software integration, repeated development.
While in the foreign health care cloud has been developed to a certain stage. As early as 1996, the United States applied cloud computing to the medical fi eld, when a group of doctors led by American medical scientist Craig and Mark Smith used Microsoft's development tools to pool hundreds of information across all hospital patients Of the health information, as a real-time medical diagnosis and treatment of auxiliary information system, this forwardlooking attempt to obtain an unprecedented success. Azyxxi software provides physicians with integrated, rich patient information, including fi le scanning, electrocardiogram, nuclear magnetic resonance, PET scanning, X-ray fl uoroscopy, dynamic imaging and ultrasound images, which greatly improve work efficiency and diagnostic accuracy. Later, Microsoft acquired Azyxxi, and based on cloud computing to establish a set from the clinical development of a set of medical information solutions development strategy.
At the same time, some well-known medical research institutions have begun to use the 'healthy cloud'. Harvard Medical School is one of the earliest medical institutions to deploy and use the cloud computing platform, and its private 'medical cloud' has become an indispensable part of its daily medical and research work.
Successful failure, Google can be described as large-scale development of the 'cloud medical' business originator, in 2010, to win the $ 19 billion large single, Internet giants -Google, launched the most technologically advanced Google Wave to deploy medical cloud. Google Wave is the industry's most gorgeous technology, this time appeared in medical clouds, you can use the 'stunning' to describe the word, the technology set Google housekeeping and a, but eventually defeated the city, fruitless.
In addition, there are many domestic and foreign IT companies have put forward their own cloud computing solutions for medical information. Such as IBM digital hospital integrated platform solutions, Huawei regional medical solutions, Kingdee medical hBOS cloud platform, HP mobile medical solutions, and Fujitsu's HOPEDrABLE solutions.
4. Versatility. Cloud computing is not targeted for specific applications, in the 'cloud' under the support of the structure can be constructed in the ever-changing applications, the same piece of 'cloud' can simultaneously support diff erent applications to run. 5. High scalability. 'Cloud' scale can be dynamically scaled to meet the needs of applications and user growth.
6. On-demand service. 'Cloud' is a huge pool of resources; users buy on demand, like tap water, electricity and gas as billing.
It is extremely cheap. 'Cloud' of the special fault-tolerant measures make it possible to use extremely cheap nodes to form a cloud; 'cloud' of the automated management of data center management costs signifi cantly reduced; 'cloud' of the commonality and versatility of resource utilization increased signifi cantly; Cloud 'facilities can be built in power-rich areas, thereby signifi cantly reducing energy costs.
Analysis of the value of services provided by cloud computing to the medical fi eld
Cloud computing services for the medical fi eld
The key to the development of medical and health information lies in the sharing of information, mobility and intelligence application with patient as the center. Therefore, only through the advanced means of information technology, the establishment of shared services and health services in the whole link are to achieve synergies and integration in order to promote the medical institutions of the fl exible fl ow of resources and structural optimization. Based on this situation, the establishment of a new medical system platform is imminent. This requires a new platform for its services, based on internet cloud computing platform will play an important role in which. In the construction of medical and health information, through the cloud computing provided by a variety of virtualization services, can be a good solution to the problems at this stage.
Online software services
For hospitals, the unifi ed online software service provided by cloud computing providers is able to support almost any type of medical software application to be performed by the hospital and can be instantly updated and maintained online. In addition to the hospital can be customized according to their needs in diff erent software applications, but also can be shared by a large number of systems connected together to form the infrastructure. This service greatly reduces the cost of the hospital at the time of payment of software licenses, only need to pay when the service costs. But also make the hospital information technology standards are improved and unified to bait at this stage of the hospital information system varies greatly, technical standards are not uniform and so on. At the same time, due to the current stage of the industry software installation and operation requires a higher performance of computer equipment support, so the hospital must increase investment in computer hardware equipment. The service reduces the hardware requirements of the hospital computer equipment, just a browser with a laptop or a mobile phone can be online, and you can through a variety of software applications effi cient and fast access to the appropriate medical information.
Data storage services
The data storage service provided by the cloud computing service provider, the construction of the medical information integration platform, the integration of the business processes between the hospitals, the medical information resources in the hospital to get the necessary sharing, especially in the search and access to external information (such as other Hospital specialties) and the patient in the hospital referral, through the medical information integration platform, the patient information to get the necessary collection and storage, and the relevant information will be added to the electronic health file, other hospitals if necessary, can be very Easy to get. Thus changing the hospital in an independent unit of the form of management, the lack of a wide range of hospital network data from the full extent of the use of resources, the hospital from the information isolated on the island; Medical information resources and patients can effectively flow between the various hospitals, thus changing the information cannot be shared lead to patient visits and referral need to be removed in diff erent medical institutions, cumbersome procedures, repeated inspection, time-consuming, costly, energy The status quo, improve the hospital management of patients in the hospital referral ability.
Hardware rental services
By the cloud computing service providers to provide hardware rental services, can achieve a unified server management and maintenance, and reduce hospital maintenance costs. On-demand borrowing also alleviates the urgency of the expansion of the database server due to the increase in the amount of data; it can signifi cantly reduce the cost of the hospital's associated infrastructure; these costs will be reduced and the size will be reduced Hospitals cannot afford the IT maintenance tasks, thereby reducing the medical and health information construction of the threshold, more conducive to improving the health care information construction is not popular status quo.
The computational analysis service provided by the cloud computing service provider can use its own large-scale calculation to improve the analytical ability and depth of the use of massive medical-related data, and in the massive data Find their association rules and refi ne them and use them to provide more comprehensive and accurate data for medical institutions, hospitals and clinical lines at all levels. Thereby improving the current situation of the simple collection and collation of medical data in existing medical institutions and hospitals; and providing practitioners with a wealth of scientifi c evidence to support their high-quality, high-quality diagnosis, thereby eff ectively improving the quality of care and more eff ectively preventing medical costs The climb.
Cloud computing applications in the medical fi eld case analysis
Shuguang Medical Cloud Solutions Dawn of the company with Wanda information launched 'medical cloud' for the Chengdu Municipal Health Bureau and primary health care institutions to provide a dynamic, fl exible data center. The center can provide a series of solutions according to the characteristics of the business, for the needs of large visits through load balancing can eff ectively carry one hundred thousand, or even millions of network access; through the parallel database to ensure that the system security at the same time, to enhance the database Processing performance.
'Ensuring health care, reducing waste and promoting development' is the goal of health care reform. An important reason for the waste of medical resources is that the clinical information between hospitals cannot be shared, repeated testing, inspection. In the United Kingdom, Singapore, Hong Kong and other countries and regions on the basis of experience, combined with domestic reality, the implementation of regional medical services.
Regional medical service system construction goals: focus on solving the 'difficult to see a doctor, see a doctor expensive' to start, to establish a practical technical support from the patient to facilitate medical treatment, clinical data exchange and sharing of technical platform.
Application Value Analysis of Cloud Computing in Medical Field
Through the above case, you can summarize the value of cloud computing as follows:
(1) Reduce Costs: Using cloud computing, by paying a small amount of rental costs, primary health care providers can access services provided by multiple servers in the cloud data center, enabling primary health care providers to achieve higher effi ciencies at lower cost The (2) Information resource sharing: Through the cloud computing model, health care institutions can work together to build medical information sharing space, sharing a large number of systems connected together to form the infrastructure.
(3) Reduce the operation and maintenance costs: cloud computing model on the user terminal confi guration is no limit, the technical staff does not have to upgrade the grassroots health agency hardware pains, the server maintenance is also provided by the cloud service provider, thereby reducing the work of strong (4) More secure and reliable. 'Cloud' in the server can quickly use the cloning technology to a server in the data completely copied to other servers, and start a new server to provide services, so that the hospital truly uninterrupted security services.
The cloud before the face of health problems and challenges
The problem of cloud computing
Cloud computing, is a new concept, describes the status of the Chinese network. However, cloud computing in China there are still many problems, if these problems cannot be resolved, cloud computing is just a concept, or a bubble. These two things seem to have nothing to do with each other, but there is one thing in common: the fi rst thing, DNS is attacked, the telecommunications network is paralyzed; the second thing, the water is contaminated, the water supply system is paralyzed. In this case, Google cloud computing has millions of servers N multi-bandwidth and how? Harbin water supply network re-developed how? The huge cloud, for us to save countless information, including text, pictures, audio and video, but in the security problem is still grim today, we who can think: save in the invisible 'cloud' server information, Than in the preservation of their computer business more secure, at least, our personal computer also has enough space, hard drive is not expensive, and do not need to consider personal privacy disclosure.
Security issues
Speed problem
The browser is a prerequisite for everything, there is a stable high-speed network. At least watching the network video is not smooth now, China cannot do. Grid applications and distributed computing require a higher speed network.
Cost
China's vast majority of Internet users do not pay for network services, the Chinese Internet users to pay water and natural gas and communications costs, or closer to the network that is the cost of online games, virtual currency costs, but almost no one on the network Service and pay the cost.
Cloud computing problems and challenges in the development of the medical fi eld
Cloud computing is pulling layers of clouds, showing its diffi cult to stop the development momentum, landing to the industry applications, help enterprises to develop and enhance people's lives. For the medical industry, the diffi culties must exist, by analyzing the case, we will cloud computing in the cloud medical development problems and challenges are summarized as follows:
(1) System segmentation, independent of each other. China's current medical information system is usually only to carry out independent business, the system and the system between each other closed, interactive enough, so that the information is more dispersed, the information does not reach the most basic sharing and exchange, continuity and poor coordination The (2) Medical process normative enough. In China, a lot of medical business does not have the national uniform standards, all regions and units are based on their own business needs, shape to develop personalized work standards and rules, which led to data, information cannot be shared with each other. As the business process is not unified, resulting in a low level of information technology, which is our common computer management model, which is not able to give full play to medical information system, should have the main reason.
(3) Lack of theoretical demand analysis. Cloud medical construction as an integral part of business application development, but this lacks the overall planning. Now many medical management systems are developed in this way.
(4) The construction of vertical information system errors. In the development of cloud medicine, the construction of 100 million Yuan information system, maternal and child health care system and so on greatly improved the information management level and emergency response capability of the relevant departments. Obviously, because the information system is vertical construction, the original division of the business sector Communication is more complex, the formation of a large number of 'medical information island.' (5) Lack of capital investment, technical talent shortage. Cloud medical and health information in the development of a problem is the capital, technology, talent and other resources is relatively scarce. On the one hand, the regional medical construction system itself is relatively complex, need long-term investment in the construction of a systematic project, the need for a lot of money, talent support, and the government is often less than this demand; the other hand, regional health Construction includes medical, health, health care, economy, information technology and other professional knowledge, therefore, the lack of talent Oh, but also only restricts the rapid development of medical information.
(6) Medical information construction standards are not unifi ed The current lack of medical and health information construction is the lack of a unifi ed, recognized evaluation criteria. Health industry in a variety of business norms and standards, is still in the process of gradual establishment, improvement, medical and health information standardization work is still relatively weak, especially in the hospital information construction in the lack of information standards and coding. As the construction standards and technical specifi cations lag, hospitals, software development companies in the hospital information construction on the 'fl ourishing' situation, so that the overall development of hospital information aff ected.
Conclusions
Main work and summary
In this paper, cloud computing in the fi eld of medical applications to do a full study, the research results are the following aspects:
(1) Summarize the meaning and principle of cloud computing, including the status quo at home and abroad research. It combined with the characteristics of cloud computing, an overview of cloud computing in the medical field of application base.
(2) It combined with specifi c cases, a detailed description of the cloud computing for the medical fi eld to bring the vitality and effi ciency. 
Issues to be further studied
Although the development of cloud computing has begun to enter the diff erent areas of the industry, but still in the concept of the initial stage of promotion, colleagues and a lot of IT companies do not fully pay attention to cloud computing services. The current cloud computing services still remain in the early stages of cloud computing services, such as customer relationship management, e-mail management and so on. Cloud computing to enter the medical fi eld is undoubtedly a great thing, cloud computing will have a huge impact on medical development. In medical IT space, cloud computing can be an ideal space. For the medical fi eld, the use of cloud computing is very cost-eff ective, medical institutions and medical institutions, between the hospital and the higher authorities, hospitals and other departments can be achieved between the infrastructure and information sharing. Medical institutions will also reduce operating costs, improve medical effi ciency. But for now, cloud computing has not yet been fully accepted by the medical fi eld.
Although this paper on the cloud computing in the medical field of the application of the study, but only the surface of the study, and did not touch with this related technical problems. Such as technical issues and building a cloud computing system is a technical challenge. Cloud computing system is not only for medical, it is aimed at the needs of various fi elds, and the amount of information processing will be quite large. In terms of hardware, hundreds or even thousands of computers and servers must be purchased or collected, linked together and managed. In addition, both for hospitals and other users, there must be a 24-hour service system for them. Especially for the hospital, has to produce huge amounts of data in every day. All of this requires a lot of resources. There is a maintenance problem in the technical problem, the cloud computing platform must eff ectively deal with a variety of hardware and software maintenance needs, so as to eff ectively reduce the various software hardware maintenance on the availability of cloud computing services impact.
Application Prospects
In general, cloud computing is a new technology, its application to the medical fi eld is also a useful attempt, which will inevitably encounter some practical problems, we need to play a subjective initiative to analyze, to solve. But these problems do not cloud computing in the practical application of China's medical system to enhance the level of information technology to enhance our people enjoy the quality of medical services, to improve the overall level of the medical industry to contribute. I believe that in the near future, cloud computing will change the entire medical fi eld infrastructure for the world to make a great contribution.
